A biophysical approach to capillary permeability.
In this preliminary report, the capillary leakage that occurs after scald injury is considered a biophysical phenomenon and is treated by sealing the "pores," or endothelial gaps, in the capillary membranes with biodegradable macromolecules of the appropriate size and shape. We have measured albumin leakage from standardized scald burns in the rat jejunum with and without variously sized fractions of intravenous macromolecules of hydroxyethyl starch (HES) used as a sealing agent. The observed reduction of albumin leakage from injured capillaries was attributed to the sealing effect. The fraction HES (Fm) with molecular weights of 100,000 to 300,000 daltons performed significantly better (p less than 0.05) as a sealing agent when compared with HES (F1) fraction molecular weights of 300,000 to 3.4 million daltons, HES (Fs) molecular weight less than 50,000 daltons, and two control groups receiving the intravenous Ringer's lactate solution or serum albumin 5%. This capillary sealing phenomenon was shown to be independent of colloid osmotic pressure effect. It is believed to be related to the size and the shape of the noncharged macromolecules.